Protective effects of caffeoylquinic acids on the aggregation and neurotoxicity of the 42-residue amyloid β-protein.
Alzheimer's disease (AD), a neurodegenerative disorder, is characterized by aggregation of 42-mer amyloid β-protein (Aβ42). Aβ42 aggregates through β-sheet formation and induces cytotoxicity against neuronal cells. Aβ42 oligomer, an intermediate of the aggregates, causes memory loss and synaptotoxicity in AD. Inhibition of Aβ42 aggregation by small molecules is thus a promising strategy for the treatment of AD. Caffeoylquinic acid (CQA), a phenylpropanoid found widely in natural sources including foods, shows various biological activities such as anti-oxidative ability. Previously, our group reported that 3,5-di-O-caffeoylquinic acid (3,5-di-CQA) rescued the cognitive impairment in senescence-accelerated-prone mice 8. However, structure-activity relationship of CQA derivatives on the aggregation and neurotoxicity of Aβ42 remains elusive. To evaluate the anti-amyloidogenic property of CQA-related compounds for AD therapy, we examined the effect of CQA and its derivatives on the aggregation and neurotoxicity of Aβ42. In particular, 4,5-di-O-caffeoylquinic acid (4,5-di-CQA) and 3,4,5-tri-O-caffeoylquinic acid (3,4,5-tri-CQA) strongly inhibited the aggregation of Aβ42 in a dose-dependent manner. Structure-activity relationship studies suggested that the caffeoyl group in CQA is essential for the inhibitory activity. These CQAs also suppressed the transformation into β-sheet and cytotoxicity against human neuroblastoma cells of Aβ42. Furthermore, 3,4,5-tri-CQA blocked the formation of Aβ42 oligomer. These results indicate that 3,4,5-tri-CQA could be a potential agent for the prevention of AD.